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Inflammation 


Inflammatory pathway: 



O Tissue injury; release of 
chemical signals such as 
histamine 


Copyright © 2009 Pearson Education. Inc. 


O Dilation and increased 
leakiness of local blood 
vessels; migration of 
phagocytes to the area 


© Phagocytes 

(macrophages and 
neutrophils) consume 
bacteria and cell 
debris; tissue heals 


Vascular changes and formation of exudate: 



Arteriole 


Venule 


A Normal 



Arteriole 

dilation 


Venule 

dilation 


Exudate 


Extracellular 
expansion 

B Acute inflammation 


EXUDATE 



Fluid and protein leakage 


■Vasodilation and stasis 


- 1 fr 

A A 9 A 


Increased interendothelial spaces _ 


c 
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Cellular phase of acute inflammation: 


Blood vessel Neutrophil 



Emigration 


Pavementing 



■ FIGURE 9-3 ■ Cellular phase of acute inflammation. Neutrophil 
margination, pavementing, chemotaxis, and phagocytosis. 


a. margination 

b. pavementation 

c. emigration 



^ Leukocyte margination 


Leukocyte adhesion 




Phagocytosis (recognition »engulfment»digestion) 
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GIVEN 

BV OELSUS 

• 

REDNESS 

Rubor 

• 

SWELLING 

Tumor 

. 

HEAT 

Cat or 

• 

PAIN 

Dolor 


SIGNS OF INFLAMMATION 




BY VIRCHOW 


LOSS OF FUNCTION UNCTIO 

uxesa 


Scab 




Injury 


Rubor, calor Tumor 


Dolor 



Types of acute inflammation 


l.SU PPU RATIVE 
INFLAMMATION: 



2. NON SUPPURATIVE 
I N FAM MATION : 


^ 

1. serous inf. 

2. fibrinous inf. 

3. serofibrinous inf. 

4. catarhal inf., 

5. pseudomembranous inf. 
G.ncrotizing inf. 

7. hemorrhagic inf. 

S. allergic inf. 

J 
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Early 2 zones of abscess: 




pyogenic mem/ — v — ^ inflammation 


Shape of abscess: 



Skin Pus Pyogontc mombrano 



Granulation lissuo Fat 


Complication of abscess: 
*ulcer: 

Ulcer 



*sinus (a) and fistula (b) 



(a) (b> 


Fig. 12.18 (a) A sinus, and (b) a fistula. Both usually arise from a 
preceding abscess, (a) This shows that a sinus is a blind track, in tnis 
case a pilonidal sinus with its hairs; (b) this shows that a fistula is a track 
connecting two (epithelial) lined surfaces, in this case a coiocutaneous 
fistula. 
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Boil ffruncle): 



Carbuncle: 


Carbuncle 









Has 
spread 
from 
lower 
down 
to here 


Cellulitis 
in a leg 
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1. Serous inflammation: 



2.fibrinous inflammation (lobar 
pneumonia): 



3.serofibrinous inflammation (pericarditis): 


4. Catarrhal inflammation: 


Gross picture: 


Microscopic picture: 




Acute laryngitis with petechiae 
(from Giarelli L 1987) 


5. Pseudomembranous inflammation (diphtheria): 


Diphtheroid pseudomembrane 





6. Hemorrhagic inflammation of 
adrenal cortex: 


jV-*! 

1 


i m 

\ * 
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7.Necrotizing inflammation (cancrum oris): 





S.allergic inflammation 
(urticarial): 



Granuloma: microscopic picture 


Lymphocyte 


Epithelioid 

cell 

Necrosis 


Multinucleated 
giant cell 





•••# m V* .#•. 

• •• 


Mechanism of granuloma formation: 


A^t « |«n 


Ant <gen pressent mg cell 


11-12 

a>4 T«1 C«ll 


cell 


Dj 

Y 4 , .. 

• - */-V- * 

I J\A V/ * * , 

‘ #:;;•> # t v: ‘ ?f ; r .* 

I l / x # 4 

monocytes •• 

MulbnucJ*sc# ceV 

lymphocyte 

Schematic diagram of granuloma formation 



Cells of in 


lamination 



Monocyte 


Basophil 


Neutrophil 


Lymphocyte 


Band cell 


Eosinophil 

■ FIGURE 9-2 ■ White blood cells. 
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Repair 


REGENERATION 


Response of body to injury 



HEALING 



Epidermis. Gl tract epithelium. Compensatory growth 

hematopoietic system of liver and kidney 


Wound Chronic inflammation 

1 1 



Wound healing. Fibrosis 

scar formation 


Contact inhibition 


Cell cycle and. Proliferative capacity of_cells 


- 


1 

l 


normal cell contact 


loss of cell contact 


• 1 ♦ ICDCDf • 

^ reqeneratiion 


contact restoration 




(e.g., epidermis) 


Continuously cycling 
labile cells 


DNA synthesis 


Quiescent 
stable cells 
(e.g., hepatocytes) 


(e.g.. neuron) 
Nondividing permanent cells 
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Regeneration ofjiver cells 


Healing of nervous system 


Normal hepatic lobule 



Hepatocyte 

Connective tissue 
reticular fibers 


Injury to cells 



Proliferation of residual cells 
within intact matrix 


i 



Injury to cells and matrix 

I 

• • « ■ 



Deposition of connective tissue; 
proliferation of residual cells 
within disrupted matrix 



REGENERATION 


REPAIR BY SCARRING 


a. results of nerve iniurv: 



Normal Compressed Sheath Loss Disconnection Degeneration 


b. healing of peripheral nerve: 


PERIPHERAL NERVES (continued) 

Regeneration takes the form of a sprouting of the cut ends of the axons. 



of axons of the degenerate nerve 
(about 1mm per day) 


c. traumatic neuroma 


Poor apposition 



Irregular sprouting of 
axons and proliferation 
of Schwann cells 


I 

Distal nerve remnant 
/ disappears 


6-12 months 

► 


Formation of 

TRAUMATIC 

'NEUROMA' 



/II 

/ 

Severe atrophy 
of muscle 
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Regeneration gfbone fracture 


a. mechanism of regeneration: 



0 Hematoma 
formation 


Hematoma 


Internal 
callus 
(fibrous 
tissue and 
cartilage) 



External 
callus 


New 

blood 

vessels 


Spongy 

bone 

trabeculae 



(2) Fibrocartilaginous 
callus formation 


( 3 ) Bony callus 
formation 


Bony 
callus of 
spongy 
bone 

Healed — 
fracture 



( 4 ) Bone remodeling 


Copyngtil •£> 2004 Pearson Educator Inc publitfvo b& Benjamin Ctmrrvnga 


Compact bone 
Medullary cavity 




Dead bone 
Woven bone 

4. 


External callus: 
Woven bone 
Cartilage 

Internal callus: 
Fibers and cartilage 
Woven bone 


Compact 
bone at 
break site - 



b. complication: 




CMMC 2008 


AA a I union 


Nonunion 
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Fibroblast: 


Fibroblast 



Angiogenesis ?; 

Angiogenesis from preexisting vessels 



Mechanism of granulation tissue formation: 






o 








1 . Proteolysis of ECM 4. Lumen formation, maturation, and 

inhibition of growth 

2. Migration and cfiemotaxis 

5. 

3. Proliferation 


wound healing 


*phases of continuous wound healing; 



ai Injury 



>- 


b CoaQLiiaMon 


TGF-fl 

POGF 





c Early inllammation (2-4 hj 



e Pfc-I rf oration (^2 b) 


f Remodelling (weefcs to (months) 


IT hie p biases of cutaneous wound Ihiealiny 

Expert Reviews in Molecular !VlodiCii™& i £S.20Q>3 C-ambrirtge Univen&ity Press 
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*tvpes of wound healing: 


Healing by primary intention 

Fibrin 





t 


</■ . " 

L JrXj jT t V/V9v ^ J 

i . v . - . •. ' 


Wound edges 
joined by fibrin plug 


Regrowth of base! 
layer of epidermis 


Lysis of fibrin and 
re-epithelialisation 


Restoration to 
intact skin 


Healing by secondary intention 

r— Fibrin 



Large detect filled 
by fibrin dot 



-Granulation tissue 



New blood vessels and 
fibroblasts (granulation 
tissue) grow from the 
demis into fibrin 


Collagen laid 
down by granulation 
tissue fibroblasts to 
restore integrity 

t gxjwurd Arnold IPubUt*- 



Maturation of collagen 
achieves structural 
integnty and allows 
regrowth of epidermis 


Characters of wound healing 


rid 

Characters of wound healed by 2 intension 


Characters of wound healed by lrv intension 


l.clean.no gap and minimal 
tissue loss: 



2.minimal granulation 
tissue: 




3.no wound contraction (thin scar) 
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Complications of wound healing 


l.cosmotic deformity 


2.chronic ulcer.sinus and fistula 
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Cell injury 


Normal cell: 


Causes of cell injury: 

Inflammation 



lysosome 


Nucleus 


Endoplasmic 
reticulum (ER) 


Mitochondrion 


A. Normal cell 



/ 



o Elsevier Ltd. Kumar et al: Basic Pathology 7E www.studentconsult.com 


Mechanism of cell injury. 

Extracellular 

Ca 2+ 



M itoc ho nd ri on 


Activation of 
cellular enzymes 


t Mitochondrial 
permeability 
transition 


Phospbo 

lipase 


I Phospho 
lipids 


Disruption 
of membrane 
and ey to skeletal 
proteins 


— 


NUCLEAR 



DAMAGE 
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Pathogenesis of cell swelling: 



Ischemia 


Mitochondrion 


\ 

iNa + pump 

\ 

t Influx of Ca 2+ 
H 2 0, and Na + 


t Efflux of K + 


ER swelling 
Cellular swelling 
Loss of microvilli 
Blebs 


I Oxidative phosphorylation 

\ 

* ATP 


1 

t Anaerobic glycolysis 

j — r — i 

I G lycogen t Lactic — ► J p H 
acid | 


Clumping 
of nuclear 
chromatin 


— \ 

Detachment 
of ribosomes 

j 

l Protein 
synthesis 

j 


Hydropic change of the kidney: 



Lipid 

deposition 


pale kidney due to ischemiccanges 




Fatty change 


Abnormal 

metabolism 


Normal cell 


Fatty liver 


Gross picture of hepatic steatosis : Qale cut section of 
liver 





Normal Liver 


Fatty Liver 
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coagulative necrosis: 





Fat necrosis: 

a.gross picture: foci of fat necrosis in the mesenrtev: 



B. microscopic picture: 


Fat Necrosis 


caseous necrosis (pulmonary tuberculosis): 



Liquifactive necrosis 




ljlobule of normal-looking fat cells 

2) Lobule of necrotic fat cells forming cystic spaces 

3) lnf!ammatory cells 
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Necrosis 


Rtvereibto 

Injury 



NORMAL 

CELL 


Rocovory 



l Swelling of 
endoplasmic 
reticulum and 
mitochondria 


Membrane blebs 


Progrewive 
injury 



■ Breakdown of 
^ rs plasma membrane, 
»V organelles and 

niiHana loalran 

\ 


nucleus leakage 
of contents 


NECROSIS 


Amorphous densities 
r mitochondna 


Apoptosis 




Ciolai 

^mentation 


Apoplotic 

body 


Condensation 
&i chromatin 


APOPTOSIS 
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Free radical 



; GENERATION 
OF REACTIVE 
OXYGEN SPECIES 


Incomplete 

reduction 


Fenton 

reaction 


Reactive 

oxygen 

species 


Superoxide 


Hydrogen 

peroxide 


Inflammation 

Radiation 

Chemicals 

Repartition 

injury 


PATHOLOGIC EFFECTS OF ROS: 
CELL INJURY AND DEATH 

ROS react with: 

* Fatty acids -*■ oxidation -► 

generation of lipid 
peroxidases -*■ disruption of 
plasma membrane, organelles 

* Proteins -+ oxidation -» loss 

of enzymatic activity, abnormal 
folding 


REMOVAL OF FREE RADICALS 

Antioxidant mechanisms: 

* SOD (in mitochondria) 

converts Qj ■+ H2O2 
4 Glutathione peroxidase 
(in mitochondria) 

con verts 'OH** HjOz-^HjG-t- O2 

• Catalase (in peroxisomes) 

converts H2Q2 -+ H2O + 0 2 


* DNA -► oxidation ■+ mutations, 


breaks 


Cellular accumulation 
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Hvalinosis of arteriole in hypertension 
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Tattooing 



Plumbism 



Skin affection in Addison's disease 


Albinism 



Melasma 



Hyperpig mentation in Addison' s Disease 


Brown atrophy of the heart 





Gross picture: 
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Complication of hemochromatosis 


<v 







L 

W P 


(i 


hypopitutarism 

i skin piqmentatii 

cardiac failure * I 
— 


hepatocellular i 
carcinoma 


^cirrhosis 


\ 


^ diabetes 



arthropathy 

testicular 
atrophy 


bronze diabetes 


edited bv: sherif Aboalsaod 


Genetic 

hemochromatosis 




Hepcidin 
production . 1 



Iron absorption T 1 iron release T t 

Iron storage * t 

hepcidin (protein that is a key regulator of the entry of 
iron into the circulation) 


23 | P a g e 


Atherosclerosis of aorta 


Pathological calcification 

Calcified thrombus 



Calcified Leiomyoma (uterus) 


Calcified valve 


Lithooedion 




Calcified T.B lesion (kidney cut section) 


tuberculous foci 


caseous / haemorrhagic material 
proximal ureter is obstructed 


dystrophic calcification 




Calcification in Bilhariziasis 



calcified bilharzial ova 


Calcification in lung alveoli (blue granules in 
alveolar wall) 


Metastatic Calcification 
Hypercalcemia - Lung 
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Kidney amyloidosis 


Gross picture (pale gray waxv amyloid spot) 


I 


.# 
m 9 



my 


Microscopic picture 






“ ... Jgyr 







V fMfc 


v . Glomeruli with 



gross picture (pale gray waxv amyloid spot) 


Liver amv 


oidosis 

Microscopic picture 
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ABSCESS 


CYST FILLED 
with jftINE 


Tophi 


Gouty 

nephropathy 


Uric acid 
crystal* 


GOUTY 

NEPHROPATHY 


Swollen ujhJ 


Mas>c% of unc 
acid (tophi) 


Growth disturbances 


Congenital disorders 


absent kidney 


Hypo plastic kidney 


Supernumerary kidney: 
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Acquired disorders 


Cellular atrophy 


Nucleus 


Thvmus atrophy 



I L 

■ ■ < 


w. i \ 

IBB 


o 


C3 


/; x\ 

/j* \ 


\ 

\\ \ 


Atrophy 


Child Thymus GL&firi 


Muscle atrophy 


Kidney atrophy 


Progeria 



Hypertrophy: 



Urinary bladder hypertrophy 


Intestinal wall hypertrophy; 


Stomach hypertrophy; 
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Cell with 
nutation 


Hyperplasia 


Metaplasia 


Leukoplakia 


Verrucous leukoplakia 


Dysplasia and CIN 


Normal 


Mild 

dysplasia 


Moderate 

dysplasia 


Severe 

dysplasia 


Tumour 

cell 


Epithelial surface 


Basement 

membrane 


Normal 

squamous 

epithelium 


Mild Moderate Severe 
DYSPLASIA 


Invasive 

cancer 


Carcinoma 
in situ 


Dysplasia 


Hyfftfptosa 


Hyperplasia: 
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Neoplasia (tumors) 



intact skin surface 


skin ulceration 


Benign vs. Malignant Tumors 

Benign (not cancer) tumor cells grow Malignant (cancer) cells invade 

only locally and cannot spread by neighboring tissues, enter blood vessels, 

invasion or metastasis and metastasize to different sites 


Irwaavg growth 


lymphatic nvawon 


Inhomogeneous 
cut surface 


hemorrhage 


fc/Wkgnant 

CeKs 


necroisis 


benign and malignant tumors 


Endometrium 


Fallopian tube 


Tumor 

Vein 


BENIGN 

(Leiomyoma) 


MALIGNANT 

(Leiomyosarcoma) 


capsulated 

Small 

Well demarcated 
Slow growing 


no capsule 


Noninvasive 
Non metastatic 
Well differentiated 


Locally invasive 
Poorly demarcated Metastatic 

Rapidly growing with Poorly differentiated 

hemorrhage and necrosis 


funaatina 


ulcer 


infiltrating 


hemorrhage 
and necrosis 


carcinoma 


no necrosis 



- — 

A / 
exoansile aroth 

HoTwgcnwxjs 

sule c “ 

cat 


Characters of benign and malignant tumor 


comparison between benign and malignant tumors 
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mechanism of spread 

tumor groth and 
angiogenesis 


metastatic cells 
adhesion to B.M. 
invasion of B.M 

I 

invasion of ECM 

l 

vascular dissamination 


immune reaction 


tumor emboli 


adhesion to endothelium 
crossing of B.M. 

i 

deposition in B.V. 

i 

angiogenesis 

.1 

secondary tumor 


site of metastases 


Brain 

metastases 


* 


Bone 

metastases ■ 


yS 


Lung 


Skin 

melanoma 



Lung 

cancer 


Adrenal 


Liver 

metastases 


1 metastases 


Colorectal 

cancer 


Pancreas 

cancer 

© 2014 M*di<ir 



Invasive property of different tumor types 
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Papilloma and adenoma 
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Lipoma (INTESTINE) 


1) Globular, encapsulated, and sessile (left 
side) pedunculated(lower one) mass witl 
surface erosions 

2) Lobulated yellow cut section 



Lipoma 



'■ T. ; 3 | 


Fibrous capsule 

Lobules of mature, signet ring fat 
cells 

Fibrovascular septa 





Chondroma 





fibromatosis in skin 


1) Fibrohyaline capsule 

2) Fibrovascular septa with areas of myxoid degeneration 

3) Lobules of blue matrix containing chondrocytes arranged in groups of 
2-4 cells with central dark nuclei and vacuolated-clear cytoplasm 
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Exostosis (Osteochondroma) 

■ 


i) 


A- A projecting mass in the upper end 

of fibula at metaphysis in relation 
to epiphyseal cartilage. 

B- The mass is formed of 

cancellous bone and covered by 
cartilage 


Leiomyoma 


1) Interlacing bundles of smooth muscle fibers and fibroblasts with areas 
of collagen 

2) Smooth muscle fibers have elongated, cigar-shaped, round nuclei 
No capsule 


leiomyoma 


1- Fibroid; single submucous 
well-circumscribed white 
whorly uncapsulated mass 

2- Myometrium 

3- Cervix 


Submucous Leiomyoma 


compact osteoma 


osteoid osteoma 


OS 

COXAE 


OSTEOID 

OSTEOMA 


AREA OF 
PHOTO 
OAGULATION 
CAPSULA 
ARTICULARIS 


FEMUR 
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Fixed 

indurated 

base 


squamous cell carcinoma 



Raised 


basal cell carcinoma (rodent ulcer) 


everted 

edges 








Raised 
rolled in 
pearly 

Tttges 
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Squamous cell carcinoma 


Sqaumous Cell Carcinoma Basal Cell Carcinoma 



W keratin 

cell nests palisading arrangement oc cells 
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INFILTRATING carcinoma of stomach 



Mucoid Carcinoma 

pale mucinous pools malignant glands 


Adenocarcinoma, Colon 



malignant gland lined by malignant cells 



ring tea rcfr><ftna 


•i 


mucifl 


I# 
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Papillary 


ransitional cell carcinoma 


1- Malignant cells forming papillae lined with multiple more 
than 8 malignant transitional cells with enlarged 
hyperchromatic pleomorphic nuclei. 

2- Lamina propria. 

3- Connective tissue core 


Polypoid carcinoma of urinary bladder 


1- malignant polypoid tumor 
mass filling the bladder cavity 

1 2- the tumor is infiltrating the 
bladder wall 

2 

3- Areas of hemorrhage and 
necrosis 

4- Surface ulceration 



pigmented nevous 



lentigo melanoma 



lentigo melanoma 



Junctional nevus 



Profsfefution at 




Protife-fation is demts on/y 



nodular melanoma 



nodular melanoma 

' 

saw 




t;. 




• : ,*V. ;.y. . V' 
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f teratoma 

Pineal gland 

Base of skull 


V 


Mediastinum 

^ Retroperitoneal 
Gonads 

\V' " 

\ \y Sacrococcygeal 

wu/ 



Round or oval cyst 
skin 

sebaceous maienaJ 
hair tufts 
dermoid ridge 
teeth 


.Ki$ J 


» 


f , if. 

v<v •: 
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Blood disorders 


pulmonary circulation 9 ^ 


pathogenesis of CVC 



systemic circulation 


CVC lung 


Gross picture 


Microscopic picture 



Chronic Venous Congestion 
(CVC) (Brown Induration) 
of Lung 


Chronic Venous Congestion, Lung 


1) Firm, brown, and consolidated lung 
tissue 

2) Thick fibrous pleura 



- 1) Thickened, edematous alveolar walls 
containing RBCs 

2) Alveolar spaces containing edema fluid, 
disintegrated RBCs, and M heart failure 
cells'* (Inset) 

3) Thickened , edematous alveolar 
septum 

containing congested blood vessels 
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CVC liver 

Gross picture 

Chronic Venous Congestion, Liver 
(Nut-meg Liver) 



1) Sharp border (indicating firmness of tissue) 

2) Variegated, mottled cut section representing congested areas (dark) 
alternating with areas of fatty change (yellow-pink ) 




Microscopic picture 

Chronic Venous Congestion, Liver 


1) Dilated central vein 

2) Necrotic hepatocytes 

3) Fatty change of hepatocytes 

4) Atrophic hepatocytes with 
fat vacuoles 

5) Normal-looking hepatocytes 


Recent thrombus 

Recent Thrombus 



1) Lines of Zahn (fused platelets) 

2) Fibrin threads admixed with white and red cells 
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Mechanism of thrombus formation 



Vessel Wall 

subendothelial 
collagen exosure 

Fibrin 


Platelets 

^^Endothelium 

— ^ platelets adhesion 


subendothelial collagen 


rx 


□ 


BLOOD 


Platelet 

Plug 



3 

lets ac 
; aggr 

o 

lets+f 

o 


platelets aggregation 


platelets+fibrin 


thrombus 


Thrombus size 



on-occlusive 


Thrombus color 

Red thrombi (more RBCs- little platelets) 



Pale thrombi (more platelets- little RBC 



Mixed coralline thrombus 



perpindicular to the surface 



Occlusive 

thrombus 


PROPAGATING THROMBUS 



\\ ^ 


Mixed laminated thrombus (opened aortic 
aneurysm) 
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Embolism 


thromboembolism 

(sources and site of impaction) 


Si 




lunc 


* 

1. pulmonary embolism 

due to emboli from systemic veins 


4.paradoxical 




Rt.side 



^ 2.poratal embolism 

due to emboli from mesentric or solenicvein vein 



Si 


1 


It. side 


3.systemic embolism 


1 

' 


*due to emboli from: 
| a.pulmonarv v 

b. left atria 

c. valve vegetation 

d. muarl thrombus in 
Ltventricle 

e. aortic thrombi 




9 


Pulmonary thromboembolism 


site of impaction and effect of 

Pulmonary embolism in 
main pulmonary artery 




pulmonary embolism 


Multiple emboli in small 
branches of pulmonary 


artery 


A 

1 1 -good collaterals»no effect 
-poor collaterals» 
infarction+qanqerene 


nail emboli 

-paradoxical embolism 


Pulmonary emboli in mam 
branches of pulmonary arteries 
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Fat Embolism 


Pulmonary 4rton**N 

MtvunM 

VttiunQt 


Rap* otniruoton o • t» 
taplMtart mwq aMcP 
HuanVyk/^i 



fracture of long bone 


Amniotic Fluid Embolism 


Gas (air) embolism 



effects: 

1. pulmonary V.C 

2. DIC 


a defect in myometrium can 
allow amniotic fluid to enter 


maternal circulation 


- uterine wall 


amniotic fluid 


from systemic circulation 

as injury of nek vein >»suction of air 


to Lungs 



mitral 

valve 

aortic 

valve 


ventricular 

septum 


pulmonary veins 
from lungs 


Pulmonary veins 
from lungs 


tricuspid 


air bubble 


interior 
vena cava 


superior 
vena cava 


pulmonary valve 
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3 . surgical ligature 

4. stranaulation 

5. twisti ng of ves sel s 


Acute ischemia 


causes: 

1. thrombosis 


2. embolism 


S.severe arterial spasm 

7. bueraer's disease 

8. frost bite 

9. severe arterial compression 
IQ.severevenousobstruction 



effects: 

-good collaterals???^ effect 
-poor collaterals?? infarction and 


gart serene. 






Types of infarct 


White Infarcts 


Red Infarcts 


Arteral Insufficiency 

AND 

Not Reperfused 

AND 


Venous Insufficiency 

OR 

Reperfused 

OR 


Single Blood Supply Dual Blood Supply 


Shape of infarct 

Mm — _ _ - - - - mm 

Shape of infarction 


site of occlusion 


infarcted area 

\ 



artery 


branches of the artery 
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Lung infarction 


aetiology of lung infarction 



b.-- bronchial 
blood supply 


infarct 


Lung 


a. embolism 


Damage 


Microscopic picture 


Hemorrhagic Lung Infarction 



1) Area of CVC 

2) Area of hemorrhagic infarction: ghosts of lung structures admixed with 
intact and hemolysed RBCs 

3) Emboli in pulmonary artery branches 



Intestinal infarction 



Cerebral in 


: arction 



aetiology of cerebral infarction 


c.severe shock b.JV thrombosis 
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Splenic infarction 


aetiology of splenic infarction 


Gross picture 



Gastric 

surface 


occlusion 


Vein 


Pancreatic 
surface 


Splenic 

hilum 


Renal 

surface 



Microscopic picture 

Infarction, Spleen 



1) Zone of infarction 

2) Normal spleen 

3) Zone of congestion and granulation tissue 


aetiology of renal infarction 


Kidney infarction 


Gross picture 




Damaged 

Kidney 
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Microscopic picture 

Infarction Kidney 



1) Zone of infarction 


2) Normal kidney 


3) Zone of congestion and granulation tissue 



pathogenesis of senile gangrene 


*distal to occlusion:big toe 


pale and cold then red 


predisposing factors: 

a. atherosclerosis 

b. weak cardiak action 



dry gangrene 



wet gangrene 
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Lymphatic Capillary 


6. lymphatic obstruction: 

a. conqenital 

b. trumatic 

c. inflammation 

d. neoplastic 

e. other 


pathogenesis of oedema 

Arteriolar End 



l.increase capillary hydrostatic pressure 

2. Na and water retension 

3. decrease plasma osmotic pressure 


4.increase capillary permeability 


5. increase tissue osmotic pressureV Vcnillcir Elld 

Interstitial Space 


pitting oedema 


non pitting oedema 


Causes of oedema 




I 



!lvmphatic obstruction 







" increased capillary hydrostatic pressure 
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post-mortum picture of shock 



51 | P a g e 



Disorders of immune system 


INNATE IMMUNITY 


ADAPTIVE IMMUNITY 
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First exopsue: 


Type 1 hypersensitivity 


Rexposue: 




2. Second antigen contact 


Dcqidnuldtlon 


Type 2 hypersensitivity 




Blood vessel 


V.D 


trapped in B.M 


Leukocyte 


j. 


s . 
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Type 4 hypersensitivity 


1. Initial contact with antigen 




2. Second contact with antigen 


S7 



TH 1 lymphocyte 


T-memory 

cell 


cytokines 


Macro- 

phage 


Muftinucleated 
giant cell 


Macro- 

phage 


phagocytosis activation 


Autoimmunity 


Fig. 1. Development of systemic autoimmune disease in FcyRIIB " 



T c«U 


Augmented IgG 


FcyRIIB 


Enhanced inflammation 


granulocyte 


Autoreaclive 

lymphocytes 


IgG Autoanti bodies 


Immune-complex deposition 
Inflammation and tissue damage 
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bacterial infection 





Pathogenesis of granuloma formation 


Caseous 

TNF. r * ecr ° siS 

chemokines Monocyle 

recruitment 


T -TpJI 

Epithelioid 

granuloma 

(“hypersensitivity") 

TTTTiTTTTrrri 

macrophage 


contain T.B 




caseous 

necrosis 


fibroblast 


lymphocyte 


Alveolar 

macrophage 


IL-12 


"Activated" 

macrophage 



Primary Tuberculous 
complex of the Lung 


1) Ghon's focus: 

small, round, well-defined, 
subpleural yellow-white lesion in 
lower part of the lower lobe 

2) Enlarged, matted, yellow, caseous 
hilar lymph nodes 
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Tabes Mesenterica 


Multiple enlarged mesenteric 
lymph nodes 
A- matted 

B- opaque yellow-grey cut 
section of caseation necrosis 



Tuberculous Pneumonia with 

Acute Cavity 

1 


2 

1) Acute Cavity: 
a- Irregular shape 
b- Ragged irregular wall 


2) Multiple yellow caseous nodules 
of tuberculosis 


3) Yellow- opaque visceral pleura 


N.B. The lung is consolidated, dark red 
and firm as indicated by its sharp 
border 


Chronic Fibrocaseous Pulmonary Tuberculosis 



1) Chronic tuberculous cavity: 

a- irregular 

b- smooth-walled due to fibrosis 
c- covered with yellow-white 
membrane 

2) Fibrous cords traversing the cavity 
and represent fibrosed blood 
vessels and bronchi 

3) Thick fibrous yellow-white pleura 


4) The whole right lung is shrunken, 
yellow, and fibrosed 


Main symptoms of 


Miliary Tuberculosis of the Lung 


Multiple, small, yellow caseous foci 
scattered allover the lung 

Small anthracotic hilar lymph nodes 



Pulmonary tuberculosis 



Central 

- appetite loss 

- fatigue 

Lungs 

- chest pain 

- coughing up blood 

- productive 
prolonged 


Skin 

- night sweats, 

- pallor 
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Tuberculous Ulcers of 
Small Intestine 


Multiple 

Round 

Transverse to longitudinal axis of small 
intestine 

Undermined edge (the pale halo around 
the center) 

Necrotic floor 



intestinalobstruction 
clue to adhesion 


Complication of intestinal T.B 



Perforation leads to 
septic pritonitis 


t 


entero-enteric fistula 


tuberculous peritonitis leads to adhesion 



Renal Tuberculosis 
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Chancre 
(male or female 
genitalia) 


lymphadenopathy 
Rash: palms, soles [ 


Paralytic dementia 
Aortic aneurysm 
Aoft*c insufficiency 
Tabes dorsalis 
Gummas 
(widespread) 


PRIMARY 


Systemic 

dissemination 


SECONDARY 


-Latency 1-30 yr 


TERTIARY 


infective 


infective 


not infective 


Primary stage 


Secondary stage 
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GUMMA (TERTIARY STAGE) 



Gumma of liver Ihepar lobatum) 


fet> 5 ' h' H 


BiH- V '* V 

■ »> 
W * f I ’ % / 


syphilis Of Skull (worm eaten 



Gumma of skin 



umma of heart 


i <JL 


a ' y *v 


-V 4+ / 

•* ■ 


5 j 4 I 


■ V- . V 


i meniqiovascular syphilis 


thickened meninqies 
"endarteritis oblitrans 



[ 


• I pomtymol grrinulittlona 


Amchnoldtil kUmivi) with 
pockot ol Inflommntion 


DoriMl root (jonglion 


damage of posterior root 


Gummatous Ulcer 


(sharp deep edge) 



Syphilitic aortitis leads 
o sneurysmal 
dilatation 


jpw 






He* ’ »T''I 
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Madura Foot 
(Actinomycosis) 

1 

2 


Colonies of organism (fungus or 
bacteria) 

PMNs and pus cells 

Cells of granuloma: epithelioid cells 

lymphocytes, plasma cells, 

eosinophils) 

Areas of fibrosis 


4) 


1 ) 

2 ) 

3) 
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Fungal infection 


Madura foot 



Candidiasis 


Candidal 

Infections 


r 





1 -Superficial 


2-Deep 

infections 


infections 

L 

J 


V 

J 


a-Oral 

candidiasis 

(Thrush) 


b-Candidal 

vulvovaginitis 


W 


c-Paronychia 
(nail beds) 


W V 




d-Candida 

esophagitis 
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Viral infection 


Mechanism of cell injury by virus 

/Virus 
^Receptor 



Routes of viral infection 


Routes of entry: 


ingestion 

V 

inoculation ' 

/ j 

/ j 

sexual 


Inhalation 

ic 



Blood 

organ t/plant 


Congenital / vertical 


r 


i 


/ 


Tissue reaction to viral infection 


a.ec 


Hu I 


ar chan 


ges 


1 .inclusion bodies 
2,rell degeneration 
^■cellhgcr_osi$ 
4CgH 


b. inflammation 


1. lymphocytes 

2. macrophages 
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AIDS 


Pathogenesis 


What forrrKs) of HIV spreads? 
Free HIV? Cell-associated HIV? 

Is HIV pathogenesis or immunity 
different at different mucosal sites? 



CD4 T cell 


D 



Dendritic cell 


Does compression of the quasispecies 

associated with transmission have 
implications for vaccines? 

Does HIV productively infect and/or 
impair the function of APCs? 


Do innate immune mechanisms 
affect acquisition? 


Replicate in 
mucosa 



How are APCs optimally licensed 
for induction of immunity? 


Viraemia 

How does HIV evade 
vaccine immunity? 


Can HIV latency be 
prevented or eliminated? 


Can HIV be cleared by 
immunity once infection 
is established? 


Secondary infection 
lymphoid organs 

Are specific viral genotypes 
associated with elite controllers? 


What determines HIV fitness? 
For transmission? 

For evasion of immunity? 
For establishment of set point? 


CD4 T-cell depletion 




AIDS 


Signs and symptoms 

Main symptoms of 

Acute HIV infection 


Systemic: 

•Fever 

•Weight toes 

Pharyngitis 

Mouth: 

• Sores 

• Thrush 


Central: 

• Malaise 
- HondJicho 

• Neuropathy 


Esophagus: 

- Sores 


Muscles: 

• Myalgia 


Liver and 
sploon 


■ Enlnrgomont 



Lymph nodos: 

- Lymphadenopathy 


Skin: 

- Rash 


Gastric: 

-Nausea 

-Vomiting 


Pathological features 


HIV and AIDS Complications 


Susceptibility to 
other infections 

Cancers 

Pneumonia 

Death 


„ Oral Thrush 
Kaposi Sarcoma 

Kaposi's sarcoma 

^ r * 



% 

V 

/ 

n i 


i . 

i 

V« 


• # . V 

* / W • 


1 1 


» 


. 


% 


1? 

* 



Multiple lesions 
and nodules on 
and under the skin 


V * 

V • 




V 

\ 

,1 
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Parasitic infection 


Schistosomal Life Cycle 


Allergic dermatitis caused by cercaria 


Schistosomal dermatitis 




Bilharzial granuloma 


Bilharzial Granuloma of the Liver 



Bilharzial granuloma formed of: 

1) Epithelioid cells 

2) Foreign-body giant cells engulfing 2 dead and fragmented 
bilharzial ova 

3) Lymphocytes, eosinophils, plasma cells, fibroblasts with early 
fibrosis 

4) Normal-looking hepatocytes 
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Pathlogical features 


Bilharzial polyp 



Hyperplasic 

mucosal 

covering 



Large numbers of calcified ova 
Healing by fibrosis 
Atrophy of covering mucosa 


Epithelial changes 


\ 


Bilharzialulcers 




4- Cystitis glandularis 

(precancerous) 


3- Cystitis 
cystica 
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Gross picture: 


Bilharziasis of liver 

Microscopic picture 


Bilharzial Fibrosis of Liver 


Bilharzial Periportal Fibrosis 



1) Irregular grey-white areas of 
fibrosis involving large and 
small portal tracts 


2) Irregular granular grey-brown 
liver surface 



s 


1) Normal-looking hepatocytes 

2) Dead, fragmented, and calcified bilharzial ova 

3) Fibrosed portal tracts infiltrated with chronic inflammatory cells 

4) Dilated portal vessels (angiomatoids) 

5) Proliferating bile ductules 


Portal hypertension 



anqiomatoid and portal tract fibrosis 


Sites of porto-svstemic anastomosis 



Epgattnc 


Azygos vein 


vein 

lower end of oesophaqous 


Lift u»lnc 
vein 


Slgmach 


Portal voin 

Sptontev*" 
httnor mesenteric vwn 
Coke vein 


veins 

D 

Colon 

Superior rectal veto 
H«*fn wxna 
— Inferior rectal 

around anous 


vann oawa 


liver 


around 
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Piles 


Oesophageal varices and splenomegaly 



Hemorrhoid 


Ascites 


Caput medusa 


ASCITIS LIBRE 




Egyption splenomegaly 

Egyptian Splenomegaly 
(CVC, Spleen) 



1) Half of an enlarged spleen with 
smooth surface 

2) Fibrous adhesions 

3) Dark cut section 
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